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Ecological Response Units –
Ecosystem Mapping System for 

the Southwest US 

J. C. Moreland, W. A. Robbie, F. J. Triepke, 
E. H. Muldavin, and J. R. Malusa 

Objectives

• What are Ecological Response Units?

• What is the difference in existing vegetation vs ecosystem 
mapping?

• Discussion of the process of creating an ecosystem mapping 
product for resource management

• Lessons learned
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Why are we doing this?

• Natural Resource Management 
• Ecological Assessment of vegetation composition, structure, and process as 

influenced by past and present conditions, and future trends.

• Creating a picture of “Then vs Now” to help shape recommendations towards 
informing a need for change within land management decisions.

• Facilitates vegetation patch analysis

• Wildfire Probability Analysis

• Foundation for implementation monitoring

• Forest, Landscape, Habitat restoration projects

• Regional All-Lands Wildfire Risk Assessment

• Useful in modeling and landscape level analyses

What are Ecological Response Units (ERUs)?

Ecological Response Units 
facilitate landscape 
analysis and planning. 
The framework 
represents all major 
ecosystem types of the 
southwest region, and 
represents a stratification 
of biophysical themes. 
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What are Ecological Response Units (ERUs)?

Ecological Response Units 
(ERUs) are map unit 
constructs, technical groupings 
of finer vegetation classes.  
The suite of vegetation classes 
that make up any given ERU 
share similar disturbance 
dynamics, plant species 
dominants, and theoretical 
succession sequence (potential 
vegetation).

Ecosystem Mapping vs Existing Vegetation

• ERUs are used to define Historic/Reference Conditions within a 
mapping unit by integrating: 
• Site potential (soil physical and  chemical properties, geology, 

geomorphology, aspect, slope, climate variables, geographic location) 

• Fire regime (historic and contemporary)

• Neighboring vegetation communities

• Seral state sequence

• Existing Vegetation = What’s out there now
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ERU: potential natural vegetation with 
disturbance
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A collaborative project

• Resource Specialists from various program areas
• Fuels

• Vegetation Ecology

• Soil Science

• Geographers

• Specialists from various administrative levels of the Forest Service
• Ranger Districts

• Forest Supervisor’s Office

• Regional Office

• Specialists from outside of the agency
• Universities
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Initial Project Scope

• Start with previous version ERUv4

• Add in new Terrestrial Ecological Unit Inventory (TEUI) survey data

• Add in corrected data from collaborative assessment made by 
University of AZ Ecologist Jim Malusa

• Identify anomalous attribution of ERU types using Climate 
Gradient and correct for most appropriate ERU type

• Product = ERUv5

Red-High Sun Mild

Orange-Low Sun Mild

Blue-Low Sun Cool

Green-High Sun Cool

Light Yellow-Semi-Arid

Pink-Sub-Humid

Climate Gradients of the Southwest
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Actual Data inputs

• Terrestrial Ecological Unit Inventory (TEUI)-Field survey data-National Forest 
System (NFS) lands 

• ERUv4 Climate Gradient Corrections-All lands

• Univ. of AZ Ecologist Jim Malusa ERUv4 Review-Selected lands in SE AZ

• ERU corrections using SW Biotic Communities and climate gradient percentages-
all lands

• Integrated Landscape Assessment Project (ILAP)-Remote sensing product-all 
lands

• Regional Riparian Mapping Project (RMAP)-Riparian corridors in AZ and NM-all 
lands

• ERU subclass updates from ILAP grid analysis-all lands

• Neighbor analysis corrections

The need 
for standards
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Data 
crosswalks

The build: A hierarchy of data layers

RMAP

TEUI

Univ of AZ / Climate Gradient / SWBC Eval

ILAP

ERU Version 4
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Workflow

The product

• Northern and southern products 
developed separately and independently

• Each evaluated independently

• Joined together via “load” 876,000 
features (Single part)

• Additional QA/QC performed afterward

• Released as Beta version 

• Corporate version in process and release 
to public and partnerships coming soon

• Maintenance schedule to incorporate 
additions and edits to enhance product 
accuracy and to maintain relevance 



2/27/2016

10

Lessons learned 

• Time consuming CPU/processor intensive processes
• 64 bit background geoprocessing

• Create standards early in the process

• Establish a master crosswalk that everyone works with

• Build QA/QC reviews into the process frequently
• Local level reviews by specialist at the forest

• Field going personnel with on the ground knowledge weigh in
• TEUI Surveyors contribution 

• Regional level reviews by specialists at the Regional Office
• Special review product with analysis metrics 
• Multiple summaries to catch inconsistencies in attribution

• Make no assumptions about how topologically ‘clean’ your input data is

• If the project is on a set timeline (Forest Plan Revision), establish hard 
deadlines for review and edits 

• GIS and Specialists MUST communicate and learn from one another to 
understand 

Questions


